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[57] ABSTRACT

For the conveying of work pieces from one treatment
step to the next and for release after the treatment,
gripping devices are arranged at gripper rails that can
be lifted and lowered wherein the lowest and the high-
est position of the gripper rails can be adjusted via a
pulley that can be placed against cam parts carried
along by the slide of the press, via a step-up gear and a
lever system. The change of the gripping devices is to
be carried out together with the tool change. For this
purpose, the gripper rails are led into the lowest posi-
tion, which position can be adjusted via a regulating
means independently from the position of the slide.

10 Claims, 4 Drawing Figures
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CONVEYING SYSTEM FOR MULTIPLE DIE
PRESSES OR PRESS LINES

This invention relates to a conveying system for mul-
tiple-die presses or press lines having gripper rails ex-
tending in the conveying direction of the work pieces
and carrying gripper devices that interact for gripping
the work pieces, with said gripper rails being affected
by interruptable driving movements led off the drive of
the press for the lifting and lowering movement of the
gripper system.

In the case of multiple die presses and press lines, it is
often necessary to stop the ejecting process of a work
piece in order to carry out certain other treatment steps.
In addition, it should be possible to carry out a change
of the gripping devices together with the tool change,
with the gripping devices being located at a level where
they can be manipulated for removal, new mounting
and set-up.

On the basis of DE-AS No. 12 71 067, a conveying
system is known for the conveying of work pieces be-
tween presses. In this case, a gripper rail system is used
that extends through the whole press line. The gripper
rails are driven by the press drive in a closing - lifting -
forward - lowering - opening - lifting - backward cycle.
In the drive of the gripper rails that is led off the press
drive, a cam is arranged on the crankshaft for the lifting-
lowering movement, with a control pulley acted upon
by a compressed-air cylinder being placed against said
cam. The movement of the control pulley on the cam is
transmitted to the gripper rails for their highest and
lowest position. The double-acting compressed-air cyl-
inder, with a corresponding reversing of the control
medium into the cylinder, makes it possible for the
control pulley to be lifted off the cam. Thus a drawing
press stroke can be carried out without an action of the
gripper system and a movement of the gripper rails can
take place without the press stroke. An automatic con-
veying of the gripper rails into a position that is differ-
ent from the position caused by the drive cannot be
achieved in this way.

Also, a drive for the opening and closing of gripper
rails is known from DE-OS No. 20 04 509. The operat-
ing movement for this movement is picked up via a cam
from the slide movement. The control movement is
deflected by a control pulley that, via a compressed-air
cylinder, is continuously placed against the cam and, via
rack-and-pinion/toothed gear drives, is deflected into a
longitudinal movement for operating the gripper rails.
Movements for achieving another starting position that
exceed these movements are not provided in this case.

It is an object of the invention in the case of a system
of the initially mentioned type where a change of grip-
- pers takes place in connection with the tool change, is to
achieve an end position, possibly the lowest position of
the gripper system, in one case depending on the slide
drive, in the other case, not depending on the slide
drive, with the exactly defined highest position of the
gripper system being reachable in an intermediate posi-
tion that is overtravelled in the case of an adjusting
movement of the regulating unit from one end position
into the second end position.

It is another object of the present invention to pro-
vide a press-driven cam having cam parts for the high-
est position and the iowest position of the gripper, a
control pulley on a deflecting lever, with said control
pulley interacting with the cam, a regulating unit that
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2

can be operated into the positions constituting the high-
est and the lowest position of the gripper system and
also into a position that lifts the control pulley off the
cam, and by a lever mechanism having a joint coupling
point for the coupling of the control pulley and the
regulating unit and having a pickup point coupled at the
gripper system, where the lever system can be adjusted
between two end positions in which the gripper system
is in its lowest position, and a central position in which
the gripper system is in its highest position.

It is another object of the invention to provide a
conveying system wherein the conveying movement
and especially the ejecting of the work pieces can be
stopped and the gripping devices can be changed to-
gether with the tool and may remain at or in the tool

It is another object to provide a conveying system
wherein cam parts of a cam are essentially linear
contact areas for a control pulley, as a result of the
pickup of the linear movement of the slide.

It is another object of the invention to provide a lever
system with a toggle joint disposed at a gripper system
between a joint coupling point of a control pulley and
regulating unit and a pickup point having advantages
resulting from three definable positions of the system in
connection with an adjusting unit that is movable in two
end positions, and where the stretched position of the
toggle joint can be assigned to an intermediate position
that can be overtravelled during the adjusting move-
ment of the regulating unit.

These and other objects, features, and advantages of
the present invention will become more apparent from
the following description when taken in connection
with the accompanying drawings which show, for the
purposes of illustration only, a plurality of embodiments
in accordance with the present invention, like reference
numerals being used throughout to represent like ele-
ments, and wherein:

FIG. 1 is a diagrammatic view of a first conveying
system according to the invention;

FIG. 2 is a diagrammatic view of a second conveying
system according to the invention having a toggle joint
system;

FIG. 3 shows another development according to the
invention with a simple deflection according to the
invention; and

FIG. 4 shows another development according to the
invention with rack-and-pinion/toothed-wheel deflect-
ing gears

Referring now to FIGS. 1 and 2, the gripper rails 10
that are guided through the press line or 2 multiple die
press must be lifted from the position shown by the solid
line into the positon 10; indicated by segmented lines
and lowered from this position in order to replace the
work piece inserted into a tool by a following work
piece and in order to be able to change the gripping
devices together with the tool. The mechanisms accord-
ing to the figures have a deflection lever 14 mounted
firmly at the frame which by means of the control pul-
ley 11 disposed at an end of deflection lever 14 can be
placed against cam parts 12, 13 at the slide that can be
moved in the direction indicated by the arrow. The
deflection of the control puliey 11 may also be caused
via a cam plate that is directly or indirectly operated by
the press drive. During the stroke miovement of the
slide, the control pulley 11 can therefore be adjusted
from position 1 which can correspond to the lowered
position of the gripping tools, to position 2 which can
correspond to the lifted position of the gripping tools.
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The second end of the deflecting lever 14 in this case
moves from position 1; to position 2 and in the process
the adjusting rod 25 is adjusted by the extent H;. The
adjusting movement is transmitted to the toothed wheel
29 according to FIGS. 1 and 2. This may be a double-
toothed spur wheel for changing the movements such as
Hj and H; to a smaller, or possibly larger movement of
the adjusting rod 25. Positions 30 and 31 refer to two
toothed rings of different reference and outside diame-
ters. Reference numeral 28 is the general position refer-
ence of the changing drive which, as shown in FIGS. 3
and 4, may also be a lever system 16 and the transmis-
sion or step-down ratio of which is the result of the
position of the deflection point 27 (FIGS. 1 and 2), and
35 (FIGS. 3 and 4), with respect to the coupling points
of the adjusting rods 25 and 26 at said lever system. The
adjusting rods 25 and 26 are guided via guide means 32,
FIG. 1. A regulating unit 15 that can be adjusted in two
end positions is applied to the adjusting rod 25, with
said regulating unit, in the shown embodiment, being a
double-action compressed-air cylinder 15. The control
piston 34, responding to the admission of pressure
which effects the positioning of the control puliey 11
against the cam parts 12, 13, and under the influence of
this adjustment, can be adjusted from position 15 by the
extent Hjj to the position 2; when the control pulley 11
is adjusted from position 1 to position 2. When the com-
pressed-air chamber is reversed, the control piston 34 is
guided from position 23 or position 13 to position 3; by
the extent Hy; or by the incremental dimension Hi; and
Hj). At the same time, the control pulley 11 is lifted off
the cam into a position, shown as position 3, by means of
which the gripper rails 10 are guided into a position
which is independent from the movement of the slide.
This is achieved by different forms of deflection in
FIGS. 1, 2 and 4.

In FIG. 1, the adjusting rod 26, via the joint coupling
point 17 for the control pulley 11 and the regulating unit
15, is coupled with a one-armed guide rod 20. While the
coupling point 17, through a parallel guide not shown in
detail, is guided at a right angle to the lifting movement
of the gripper rails 10 and is moved in positions 13, 23
and 33 which correspond to positions 1, 2 and 3 of the
control pulley 11 or positions 15, 2; and 3; of the regu-
lating unit 15, the pickup point 18, while taking along
the gripper rails 10, moves in the direction that is verti-
cal in this case. The pickup point 18 together with the
gripper rails 10, in positions 13 and 33 of the joint cou-
pling point 17, will be in the lowest position and in
position 23, will be in the highest position. The adjusting
distances Hi» and Hjj, via the changing drive, are
changed with respect to the adjusting distances Hij and
H3; of the regulating unit 15.

In order to achieve the vertical movement of the
gripper rails 10, a toggle joint 19 is used in FIG. 2, with
the guide rod 21 which at one point of rotation is firmly
attached to the frame, with said guide rod 21 via the
center bearing 22 being connected with a second guide
rod 20 which via the link bracket 23 as the pickup point
is connected with the gripper rails 10. During the cou-
pling of the joint coupling point 17 as the result of a
movement of the slide or as the result of a deflection of
the regulating unit, the center bearing will be moved
between positons 13, 23 and 33.

The deflection and the changing of the adjusting
movement as a result of the movement of the slide or a
deflection of the regulating unit 15 according to FIGS.
3 and 4 may take place via another deflecting lever 36
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4
having the joint coupling point for the adjusting rod 25,
the deflection point 35 and the pickup to the adjusting
rod 26. The deflection of the adjusting movement into a
lifting and lowering movement for the gripper rails 10,
in FIG. 3 as in FIG. 1, takes place via the lever mecha-
nism 16 on the condition that the guide rod 20 is moved
between positions 13 and 23.

In FIG. 4, the deflection of the adjusting movement
into a lifting and lowering movement for the gripper
rails 10 takes place, with rack and pinion action via the
step-up gear 28 consisting of the toothed adjusting rods
37 and 38 and the spur wheel 39 which may possibly be
developed as a double gear wheel.

As arule, gripper rails 10 occur in pairs so that double
pickup points 18 must be provided correspondingly.

While we have shown and described several embodi-
ments in accordance with the present invention, it is
understood that the same is not limited thereto but is
susceptible to numerous changes and modifications as
known to one having ordinary skill in the art, and we
therefore do not wish to be limited to the details shown
and described herein, but intend to cover all such modi-
fications as are encompassed by the scope of the ap-
pended claims.

We claim:

1. A conveying system for one of a muitiple-die press
and a press lien having gripper rail means extending in
the conveying direction of the work pieces and carrying
gripper devices that interact for gripping the work
pieces, with said gripper rail means being responsive to
interruptable driving movements led off the drive of the
press for the lifting and lowering movement of the grip-
per rail means, comprising

a press-driven cam means having cam parts for posi-
tioning the gripper rail means to a highest position
and a lowest position,

a control pulley on a deflecting lever for interacting
with the cam means,

a regulating means operable into positions corre-
sponding to the highest and the lowest position of
the gripper rail means and also into a position that
lifts the control pulley off the cam means, and

a lever means having a joint coupling point and cou-
pled to the control pulley and the regulating means
and having a pickup point coupled at the gripper
rail means, positionable between a first end position
to place the gripper rail means in its lowest posi-
tion, and a second central position to place the
gripper rail means in its highest position, and a
third position to place the gripper rail means below
the highest position for admitting removal of said
gripper devices.

2. A conveying system according to claim 1, wherein

the cam means comprises

cam parts which have at least two essentially linear
contact areas for the control pulley.

3. A conveying system according to claim 1, wherein

the lever means comprises

a toggle joint coupled to the joint coupling point.

4. A conveying system according to claim 3, wherein

the joint coupling point for the control pulley and the
regulating unit is coupled via a lever mounted to
the toggle joint at a central bearing and

the pickup point for the gripper rail means is coupled
at a front link bracket of the toggle joint.

S. A conveying system according to claim 3, wherein

between at least the deflecting lever for the control
pulley and the toggle joint, an adjusting lever
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means is placed for deflecting and adjusting move-
ment of the gripper rail means.

6. A conveying device according to claim 1, further
comprising

adjusting rods having teeth for adjusting movement
of the gripper rail means and

a driven means engaging the teeth for activating the
adjusting movement.

7. A conveying device according to claim 1, wherein

the lever means comprises

changing drive means having a double gear wheel
with two different reference diameters of the
toothed rings thereof and

an adjusting rod on a drive side and an adjusting rod
on a power take-off side are via guide means ap-
plied to one of the toothed rings, respectively.

8. A conveying device according to claim 1, wherein

the lever means comprises .

a deflecting lever means operable about a deflection
point and connected to of the regulating unit and
the control pulley and also to one end of an adjust-
ing rod and

a guide rod means connected at one of its ends to
gripper rail means at the pickup point and con-
nected at its second end within a slide to the second
end of the adjusting rod.

9. A conveying system for one of a multiple-die press
and a press line having gripper rail means extending in
the conveying direction of the workpieces and carrying
gripper devices that interact for gripping the work-
pieces, with said gripper rail means being responsive to
interruptable driving movements led off the drive of the
press for the lifting and lowering movement of the grip-
per rail means, comprising

a press-driven cam means having cam parts for posi-
tioning the gripper rail means to a highest position
and a lowest position, '

a control pulley for interacting with the cam means,

a regulating means operable into positions corre-

5

15

20

25

30

35

sponding to the highest and the lowest position of 40

the gripper rail means and also into a position for
disengaging the control pulley from the cam
means, and

a lever means having a pickup point coupled to the
gripper rail means and a joint coupling point, and

45

50

35

65

6

deflecting lever means coupled to the joint coupling
point and coupled to the control pulley and regu-
lating means and controlled by movement of the
control pulley through its range of movement for
also raising the gripper rail means from its lowest
position sequentially to its highest position and for
positioning the gripper rail means in a position
below the highest position for admitting removal of
the gripper devices.

10. A conveying system for one of a multiple-die
press and a press line having gripper rail means extend-
ing in the conveying direction of the workpieces and
carrying gripper devices that interact for gripping the
workpieces, with said gripper rail means being respon-
sive to interruptable driving movements led off the
drive of the press for the lifting and lowering movement
of the gripper rail means, comprising

a press-driven cam means having cam parts for posi-
tioning the gripper rail means to a highest position
and a lowest position,

a control puelly on a first deflecting lever for interact-
ing with the cam means,

a regulating means operable into positions corre-
sponding to the highest and lowest position of the
gripper rail means and also into a position that
disengages the control pulley from the cam means,

guide rod means having a pickup point coupled at the
gripper rail means and a joint coupling point,

parallel guide means receiving the coupling point for
motion of the coupling point in a direction substan-
tially at right angles to the direction of the gripper
rail means in its motion between its highest position
and lowest position,

adjusting rod means coupled at a first of its ends to
the coupling point, and

second deflecting means coupled to a second end of
the adjusting rod and to the first deflecting lever
means and the regulating means and controlled by
movement of the control pulley through its range
of movement for raising the gripper rail means
from its lowest position sequentially to its highest
position and for also positioning the gripper rail
means in a position below the highest position for

admitting removal of the gripper devices.
*x % * % *



